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CLINICAL PRACTICE

 

Clinical Practice

 

This 

 

Journal

 

 feature begins with a case vignette highlighting
a common clinical problem. Evidence supporting various
strategies is then presented, followed by a review of formal
guidelines, when they exist. The article ends with the author’s
clinical recommendations.
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An eight-year-old girl is sent home after the
school nurse detects head lice. She will not be
permitted to return to school until the absence of
infestation is documented. What treatment strat-
egy is most likely to allow her to return to school
with a minimal risk of infecting her classmates?

 

THE CLINICAL PROBLEM

 

Head-Lice Hysteria

 

Although 

 

Pediculus capitis, 

 

or head lice, are harm-
less, concern about them often elicits a disproportion-
ate response that may cause substantial harm. It is
estimated that children in the United States lost 12
million to 24 million days of school in 1998 because
of “no-nit” policies, which exclude children who have
any nits (egg cases) on inspection.
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Nature of Infection

 

Infestation with head lice is common, is endemic
worldwide, and affects persons of all ages and socio-
economic backgrounds. It is more common between
the ages of 5 and 11 years and in girls, and it is rare
in blacks.
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 The prevalence is typically 1 to 3 percent
in industrialized countries but may on occasion exceed
25 percent in elementary schools. The prevalence is
probably increasing in the United States.
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 Infestation
is usually symptomless and is not associated with se-
rious disease. The head louse effectively infests only
the human head and is distinct from body and pubic
lice. It feeds by sucking blood, simultaneously inject-
ing saliva, which sometimes causes itching of the scalp
and, in neglected cases, secondary infection and gen-
eral malaise.
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After mating, an adult female louse lays one to six
eggs a day for up to one month until death (Fig. 1).
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The eggs are initially translucent and attached to a hair
shaft close to the scalp. After hatching in seven days,
the 1-mm-long empty egg cases (nits) become white
and more visible. After 9 to 12 days and three molts,
the grayish or dark louse becomes an adult the size of
a sesame seed (3 to 4 mm long) (Fig. 2). Most in-
festations consist of fewer than 10 lice, mostly small
nymphs 1 to 2 mm long.
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 Nits remain firmly attached
to the hair shaft, moving away from the scalp as the
hair grows. The distance from the scalp is a measure
of age (with 1 cm indicating one month).

 

Transmission

 

The spread of lice probably occurs mainly through
direct head-to-head contact and is common within
households.
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 It is also stated to occur through the
sharing of combs, hairbrushes, or hats, particularly in
the U.S. literature,
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 but supporting evidence is
lacking. Adult lice can survive up to 55 hours without
a host
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 but probably become nonviable because of
dehydration long before death. Lice cannot jump or
fly. Pets are not vectors.

 

STRATEGIES AND EVIDENCE

 

Diagnosis

 

The condition is frequently misdiagnosed.

 

13

 

 Finding
nits does not indicate active infestation, since nits may
persist for months after successful treatment. Accord-
ing to the Centers for Disease Control and Prevention
(CDC), diagnosis can be based on finding “many
eggs within a quarter inch [6.5 mm] of the scalp,”

 

2

 

but these do not result in louse infestation in over
two thirds of cases,
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 and other authorities suggest that
diagnosis should be based only on finding a living,
moving louse.
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Visual inspection of the hair and scalp is widely
practiced, but this approach may miss three quarters of
infestations detectable by combing hair with a fine-
toothed “nit,” or detection, comb; this type of comb
was also twice as fast as visual inspection in detecting
live lice in one study.
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 Combing wet hair has also been
advocated
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 and may be more sensitive than combing
dry hair. Although this approach is too impractical
for routine clinical use,
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 it may facilitate diagnosis in
people with long, thick hair. 

After the hair is combed or brushed to remove tan-
gles, the fine-toothed comb should be inserted near
the crown until it gently touches the scalp, and then
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it should be drawn firmly down. The teeth of the
comb should be 0.2 to 0.3 mm apart to trap lice. The
entire head of hair should be combed systematically
at least twice; the comb should be examined for lice
after each stroke. It usually takes approximately one
minute to find the first louse.
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Treatment

 

There are three basic treatment options for head
lice for which there is some scientific evidence of ef-
ficacy: topical insecticides, wet combing, and oral ther-
apy. Many natural and synthetic chemicals have been
tested in vitro against lice raised in the laboratory or

 

Figure 2.

 

 The Head Louse, 

 

Pediculus capitis 

 

(¬100)

 

.

 

The inset shows actual sizes in the stages of growth of the head louse (first-stage, second-stage, and
third-stage instar nymphs and adult).
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Figure 1.

 

 An Unhatched Nit (Egg Case) of the Head Louse, 

 

Pediculus capitis 

 

(¬100)

 

.
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harvested from patients. However, although in vitro
tests are useful for comparative study, the results are
not representative of the effectiveness of treatments
when used by consumers. Effective insecticides kill
both lice and eggs.

Topical insecticides have been extensively studied,
although many of the studies have had methodologic
limitations. Of 71 clinical trials of insecticides,
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 only
4 met the criteria for quality of the Cochrane review-
ers, including the presence of live lice at diagnosis, no
use of insecticide in the previous two to four weeks,
and no adjunctive use of nit-removal combs. Data
from these trials demonstrated cure rates of more than
95 percent with each of the topical insecticides used
most commonly in the United States — permethrin,

 

19

 

synergized pyrethrin,

 

20

 

 and malathion.

 

21

 

 These results,
however, reflected application of these drugs by re-
searchers to fully susceptible populations, and the
emergence of drug resistance means that the results
may not reflect the current effectiveness of the insecti-
cides. In a more recent study, malathion resulted in a
cure rate of 78 percent in a partly resistant population
in the United Kingdom when applied to children’s
scalps by their parents.
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 Malathion is an organophos-
phate, and exposure to agricultural organophosphates
can have neurologic effects, but studies of malathion
in humans show no evidence of toxicity.
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 Alcoholic
preparations of malathion, such as Ovide (Medicis),
are flammable until dry.
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Malathion is only available
by prescription in the United States but is available
over the counter in the United Kingdom, as are pyre-
throids in both the United States and the United
Kingdom.

Because of resistance, especially of eggs, authori-
ties in the United States recommend two applications
performed seven days apart for permethrin

 

2

 

 but not
for malathion. More than three applications of the
same product within two weeks are not recommend-
ed. If over-the-counter products containing pyreth-
roids do not work, neither will prescription-strength
(5 percent) permethrin.
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 Shampoos applied to wet hair
and powders are not recommended because of the
dilution, the short contact time, and the poor pene-
tration of the active ingredient into lice.

 

19,26

 

 In the
United States, most therapeutic shampoos or cream
rinses come with a recommendation to apply to dry
hair to maximize effectiveness.

Other medications used less commonly may have
more serious potential side effects. Lindane, available
by prescription in the United States as a 1 percent
shampoo, is neurotoxic in rats, with rare reports of
seizures, irritability, and nervousness after therapeutic
use in humans.
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 Carbaril, which is not available in
the United States, was made available by prescription
only in the United Kingdom after an increased inci-
dence of tumors was noted in mice exposed to the

product, although the clinical significance of this find-
ing has been disputed.
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 Aerosols, sold for environ-
mental decontamination, can cause severe broncho-
constriction and should never be used on the head.

A recent trial showed that the addition of oral
trimethoprim–sulfamethoxazole only marginally in-
creased the cure rate of permethrin creme rinse (from
80 percent to 95 percent).
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 Oral and topical ivermec-
tin has been reported to be effective for head lice.
However, neither treatment is licensed for this pur-
pose. The use of systemic treatments for head lice is
only justified in severe infestation when effective top-
ical treatments are not available.

Mechanical removal of lice with the use of wet
combing by parents is an alternative to insecticides,
which are not recommended for children two years
of age and younger.
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 The rationale behind wet comb-
ing is the fact that lice do not move to another host
within 7 days after hatching and do not reproduce
within 10 days, and all eggs hatch in about a week;
therefore, if all young lice are combed out within a
few days after hatching, the infestation can be erad-
icated. The combing procedure is the same as for di-
agnosis but is done on wet hair with added lubricant
(hair conditioner, which may irritate, or olive oil) and
continued until no lice are found (15 to 30 minutes
per session or longer for long, thick hair). Combing
is repeated once every three to four days for several
weeks and should continue for two weeks after any
session in which an adult louse is found. This approach
cured 38 percent of children in a trial in which treat-
ment was carried out by parents, but it was only half
as effective as malathion lotion.
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AREAS OF UNCERTAINTY

 

How Effective Are Insecticides in Normal Use 
in Partly Resistant Populations?

 

The emergence of resistance to commonly used in-
secticides has long been recognized,
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 and the results
of efficacy studies in populations in developing coun-
tries cannot be directly applied to industrialized coun-
tries.

 

30

 

 High levels of resistance to pyrethrins and the
synthetic pyrethroids permethrin and phenothrin, in-
cluding cross-resistance,

 

31

 

 have been widely reported
since the mid-1990s in the United Kingdom, France,
Israel, Czech Republic, and Argentina,

 

32-35

 

 as has
clinically significant resistance in the United States,
with head lice from “problem infestations” complete-
ly unaffected by permethrin in vitro.

 

3,36

 

 Resistance to
malathion, alone and in conjunction with pyrethroids,
has been reported, but despite varying effectiveness
in the United Kingdom (36 to 78 percent), malathion
remains clinically helpful.

 

22,26,37

 

 There is currently no
published evidence of clinically significant resistance
to carbaril. No systematic data on the distribution of
resistance are collected in the United States. New tech-
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niques for identifying resistance have the potential to
allow authorities to specify effective treatments for a
specific geographic area.
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Is Exclusion from School Necessary?

 

Transmission certainly occurs between pupils at
school,

 

38

 

 and exclusion from school for head lice is an
almost universal practice in the United States.

 

1

 

 How-
ever, the lice have probably been present for weeks
before detection, and a few extra hours will make no
significant difference to the risk of transmission. Three
quarters of children with nits alone are not infested,
and no-nit policies are therefore excessive.

 

14

 

 Exclu-
sion from school based on the presence of lice or nits
is not recommended by the American Public Health
Association.
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What Is the Role of Alternative Therapies 
or Environmental Decontamination?

 

There are no published trials assessing the safety or
efficacy of “herbal” chemical treatments, “natural” oils,
or home remedies (e.g., petrolatum, mayonnaise, or
kerosene) or electrocution by battery-powered combs.
Data are lacking to assess whether disinfection of per-
sonal or household items affects the likelihood of cure
or the recurrence of lice.

 

GUIDELINES

 

Guidelines for the detection and management of
head lice have been issued by the CDC,

 

2

 

 the Amer-
ican Public Health Association,

 

11

 

 the Canadian Pae-
diatric Society,

 

39

 

 and the United Kingdom Depart-
ment of Health.

 

40

 

 Both U.S. guidelines recommend
a range of topical insecticides (the CDC implies that

malathion is the most effective) and do not refer to
wet combing. The Canadian guidelines state that di-
agnosis can be based on “lice and/or nits” and also
recommend the use of any of several topical insecti-
cides. The United Kingdom Department of Health
advocates the use of a detection comb on wet hair for
diagnosis and treatment only if live lice are found; it
recommends either topical insecticides or wet comb-
ing for treatment.

Opinion is sharply divided on the need for disin-
fecting personal and household items. The CDC
advises

 

2

 

 that anything touched by the patient in the
previous two days should be (in order of preference)
hot washed, dry cleaned, sealed in plastic for two
weeks, or vacuumed, whereas authorities in the Unit-
ed Kingdom advise against environmental cleaning.
Use of insecticide sprays to disinfect furnishings is not
recommended.

 

2

 

Several organizations also have fact sheets for pub-
lic information. Particularly useful information is avail-
able from the CDC at http://www.cdc.gov/ncidod/
dpd/parasites/lice/default.htm.

 

2

 

CONCLUSIONS AND RECOMMENDATIONS 

 

With regard to the case vignette, the eight-year-old
and her parents should be informed that head lice
are harmless pests that like clean hair and that most
children get them at some point, including doctors’
children. The term “infection” may be preferable to
“infestation.” Parents should be provided with good
written information (such as the CDC fact sheet).

 

2

 

Ideally, diagnosis should be based on the presence
of a living, moving louse and is best made with the
use of a fine-toothed detection comb. I prefer plastic

 

*Estimates are based on good evidence of efficacy from randomized controlled trials, expert opinion, and the estimated
probability of resistance in the United States.

†Alcoholic vehicles are flammable until dry. The safety profile for aqueous vehicles is good (these are not available in
the United States).

‡Two applications, performed one week apart, are recommended.
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ONTRAINDICATIONS

 

Malathion Prescription only (Ovide) Intermediate† Good Insecticides are not recom-
mended for children two 
years of age or younger

Pyrethroids (permethrin) 
and pyrethrins

Over the counter (A200, 
Nix, Pronto, R&C, 
RID, Triple X)

Good Intermediate‡ Alcoholic formulations 
(e.g., Ovide) should not 
be used in patients with 
asthma or severe eczema 
or in young children

Wet combing — Good Poor

Lindane Prescription only Poor Poor
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combs to steel, because they are easier to use and no
less effective. If all nits are found more than a quarter
of an inch from the scalp, no treatment is indicated.
Diagnosis can be based on nits within a quarter of
an inch from the scalp but will result in unnecessary
treatment in 7 of 10 children.
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 If infestation is con-
firmed, malathion is currently more likely to be ef-
fective than permethrin and pyrethrins in the United
States, although the latter are acceptable alternatives
(Table 1). If infestation recurs within one month af-
ter treatment, a different topical insecticide should be
used. Alcoholic malathion lotion has a strong smell
and takes a long time to apply, and although it is
widely used in the United Kingdom, its use has not
yet become commonly accepted in the United States.

Sufficient treatment should be applied to wet the
entire scalp, though it need not be applied to the
ends of long hair below the level of the shirt collar.
Hair should be washed with regular shampoo to re-
move the insecticide at the end of the recommended
application period. If permethrin or pyrethrins are
used, two applications performed one week apart are
recommended.

For children two years of age and younger, or if
parents prefer not to use an insecticide, wet combing
is an alternative, although it is less effective.

 

41

 

 Some
parents may prefer to use “natural” herbal products
but should be educated that “natural” does not nec-
essarily mean safe. Head shaving is only briefly effec-
tive and is too traumatic for children. Nits are difficult
to remove; there is no evidence that over-the-counter
“nit looseners” or “nit removers” weaken the attach-
ment to the hair. Applying hair conditioner and then
gripping the hair with the index finger and thumb
and sliding the nits off is as good a method of re-
moval as any.

Household members and those in close contact
with the patient should be screened for head lice and
treated as necessary. Environmental cleaning is prob-
ably unwarranted, although combs and brushes should
be washed in hot water (60°C).

A fine-toothed comb should be used a day or two
after the final application of insecticide to confirm that
the treatment has been successful. The presence of live
(moving) lice of all sizes suggests resistance to treat-
ment, whereas finding only one adult-sized louse sug-
gests reinfestation. Regular weekly detection comb-
ing is recommended for several weeks after cure.

A child can return to school immediately after com-
pletion of the first application of a normally effective
insecticide or the first wet combing session, regardless
of the presence of nits. It would be useful to provide
a letter of explanation to the school nurse.

In 1998, half the school nurses in the United States
would not allow a child with nits back into school.

 

1

 

Excluding children from school because of head lice

results in anxiety, fear, social stigma, overtreatment,
loss of education, and economic loss if parents miss
work — a classic case of the cure being worse than
the disease. Management should not harm the pa-
tient more than the pest.

 

I am indebted to Drs. Ian Burgess and Robert Aston for their
valuable suggestions and comments.

 

REFERENCES

 

1.

 

Price JH, Burkhart CN, Burkhart CG, Islam R. School nurses’ percep-
tions of and experiences with head lice. J Sch Health 1999;69:153-8.

 

2.

 

Head lice infestation. Atlanta: Centers for Disease Control and Preven-
tion, 2001. (Accessed April 29, 2002, at http://www.cdc.gov/ncidod/
dpd/parasites/lice/default.htm.)

 

3.

 

Burkhart CG, Burkhart CN. Clinical evidence of lice resistance to over-
the-counter products. J Cutan Med Surg 2000;4:199-201.

 

4.

 

Maunder JW. An appreciation of lice. Proc R Inst 1983;55:1-31.

 

5.

 

Mumcuoglu KY, Klaus S, Kafka D, Teiler M, Miller J. Clinical observa-
tions related to head lice infestation. J Am Acad Dermatol 1991;25:248-
51.

 

6.

 

Lang JD. Biology and control of the head louse, 

 

Pediculus humanus 
capitis

 

 (Anoplura: Pediculidae) in a semi-arid urban area. (Ph.D. thesis. 
Tucson: University of Arizona Press, 1975.)

 

7.

 

The prevention and treatment of head lice. London: Department of 
Health, 2000.

 

8.

 

Mumcuoglu KY, Friger M, Ioffe-Uspensky I, Ben-Ishai F, Miller J. 
Louse comb versus direct visual examination for the diagnosis of head 
louse infestations. Pediatr Dermatol 2001;18:9-12.

 

9.

 

Burgess IF. Human lice and their management. Adv Parasitol 1995;36:
272-342.

 

10.

 

Wilson BB. Lice (pediculosis). In: Mandell GL, Bennett JE, Dolin R, 
eds. Mandell, Douglas, and Bennett’s principles and practice of infectious 
disease. 4th ed. Vol. 2. New York: Churchill Livingstone, 1995:2558-60.

 

11.

 

Chin J, ed. Control of communicable diseases manual. 17th ed. Wash-
ington, D.C.: American Public Health Association, 2000.

 

12.

 

Chunge RN, Scott FE, Underwood JE, Zavarella KJ. A pilot study to 
investigate transmission of head lice. Can J Public Health 1991;82:207-8.

 

13.

 

Pollack RJ, Kiszewski AE, Spielman A. Overdiagnosis and consequent 
mismanagement of head louse infestations in North America. Pediatr Infect 
Dis J 2000;19:689-93.

 

14.

 

Williams LK, Reichert A, MacKenzie WR, Hightower AW, Blake PA. 
Lice, nits, and school policy. Pediatrics 2001;107:1011-5.

 

15.

 

Aston R, Duggal H, Simpson J, Burgess I. Head lice: a report for 
Consultants in Communicable Disease Control. London: Public Health 
Medicine Environmental Group, 1998. (Accessed April 29, 2002, at http:
//www. fam-english.demon.co.uk/phmeghl.htm.)

 

16.

 

De Maeseneer J, Blokland I, Willems S, Vander Stichele R, Meers-
schaut F. Wet combing versus traditional scalp inspection to detect head 
lice in schoolchildren: observational study. BMJ 2000;321:1187-8.

 

17. Roberts RJ, Casey D, Morgan DA, Petrovic M. Detection combing of 
dry hair also has a high positive predictive value for detecting head lice. 
BMJ 2000. (Accessed April 29, 2002, at http://www.bmj.com/cgi/
eletters/321/7270/1187.)
18. Dodd CS. Interventions for treating head lice (Cochrane review). 
In: The Cochrane Library, 3. Oxford, England: Update Software, 2001.
19. Taplin D, Meinking TL, Castillero PM, Sanchez R. Permethrin 1% 
crème rinse for the treatment of Pediculus humanus var capitis infestation. 
Pediatr Dermatol 1986;3:344-8.
20. Burgess IF, Brown CM, Burgess NA. Synergized pyrethrin mousse, a 
new approach to head lice eradication: efficacy in field and laboratory stud-
ies. Clin Ther 1994;16:57-64.
21. Taplin D, Castillero PM, Spiegel J, Mercer S, Rivera AA, Schachner L. 
Malathion for treatment of Pediculus humanus var capitis infestation. 
JAMA 1982;247:3103-5.
22. Roberts RJ, Casey D, Morgan DA, Petrovic M. Comparison of wet 
combing with malathion for treatment of head lice in the UK: a pragmatic 
randomised controlled trial. Lancet 2000;356:540-4.
23. Committee on Safety of Medicines. Safety of malathion for the treat-
ment of louse and scabies infestation. Curr Prob Pharmacovig 2000;26:2.
24. Dennis GA, Lee PN. A phase I volunteer study to establish the degree 
of absorption and effect on cholinesterase activity of four head lice prepa-
rations containing malathion. Clin Drug Invest 1999;18:105-15.



1650 · N Engl J Med, Vol. 346, No. 21 · May 23, 2002 · www.nejm.org

The New England Journal  of  Medicine

25. Choudhary S. Burns due to anti-lice lotion. Burns 1999;25:184-5.
26. Burgess I. Management guidelines for lice and scabies. Prescriber 
1996;7:87-99.
27. Boulton A. Britain restricts lice treatment. BMJ 1995;311:1322.
28. Hipolito RB, Mallorca FG, Zuniga-Macaraig ZO, Apolinario PC, 
Wheeler-Sherman J. Head lice infestation: single drug versus combination 
therapy with one percent permethrin and trimethoprim/sulfamethoxazole. 
Pediatrics 2001;107:575. abstract.
29. Maunder JW. Resistance to organochlorine insecticides in head lice, 
and trials using alternative compounds. Med Off 1971;125:27-9.
30. Meinking TL, Entzel P, Villar ME, Vicaria M, Lemard GA, Porcelain 
SL. Comparative efficacy of treatments for pediculosis capitis infestations: 
update 2000. Arch Dermatol 2001;137:287-92.
31. Hemingway J, Miller J, Mumcuoglu KY. Pyrethroid resistance mecha-
nisms in the head louse Pediculus capitis from Israel: implications for con-
trol. Med Vet Entomol 1999;13:89-96.
32. Burgess IF, Brown CM, Peock S, Kaufman J. Head lice resistance to 
pyrethroid insecticides in Britain. BMJ 1995;311:752.
33. Mumcuoglu KY, Hemingway J, Miller J, et al. Permethrin resistance 
in the head louse Pediculus capitis from Israel. Med Vet Entomol 1995;9:
427-32, 447.
34. Burgess IF. Clinical efficacy of treatment for head lice: authors differ 
on assessment of flaws in trials. BMJ 1995;311:1369-70.

35. Picollo MI, Vassena CV, Mougabure Cueto GA, Vernetti M, Zerba 
EN. Resistance to insecticides and effect of synergists on permethrin tox-
icity in Pediculus capitis (Anoplura: Pediculidae) from Buenos Aires. J Med 
Entomol 2000;37:721-5.
36. Pollack RJ, Kiszewski A, Armstrong P, et al. Differential permethrin 
susceptibility of head lice sampled in the United States and Borneo. Arch 
Pediatr Adolesc Med 1999;153:969-73.
37. Downs AMR, Stafford KA, Harvey I, Coles GC. Evidence for double 
resistance to permethrin and malathion in head lice. Br J Dermatol 1999;
141:508-11.
38. Speare R, Buettner PG. Head lice in pupils of a primary school in Aus-
tralia and implications for control. Int J Dermatol 1999;38:285-90.
39. Infectious Disease and Immunization Committee, Canadian Paediatric 
Society. Head lice infestations: a persistent itchy “pest.” Paediatr Child 
Health 1996;1:237-40. (Also available at http://www.cps.ca/english/
statements/ID/id96-04.htm.)
40. Headlice. PRODIGY database. London: Department of Health, 2001. 
(Also available at http://www.prodigy.nhs.uk.)
41. Ibarra J, Hall DM. Head lice in schoolchildren. Arch Dis Child 1996;
75:471-3.

Copyright © 2002 Massachusetts Medical Society.

COLLECTIONS OF ARTICLES 
ON THE JOURNAL’S WEB SITE

The Journal’s Web site (www.nejm.org) sorts published articles

into 51 distinct clinical collections, which are listed on the home

page and can be used as convenient entry points to clinical con-

tent. In each collection, articles are cited in reverse chronologic

order, with the most recent first. 


